The Hong-Ou-Mandel (HOM) effect is the most famous signature of nonclassical interference. This inherently quantum effect has a vast amount of applications including photonic entangling gates, measurement processes and femtosecond spectroscopy and its sensitivity to distinguishability can be exploited as a precise sensor for phase shifts or temporal and spatial displacements. Traditional single photon sources exhibit a single dip with a width on the order of millimetres to centimetres, however, the possibility to significantly extend this distance opens up new applications in both metrology and quantum networks.
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In our research we have created single photons with a linewidth of 429kHz at the Rubidium D1 transition, the narrowest photons from down-conversion to date, using a novel cavity-enhanced type-II SPDC source [1] . We introduce a new technique, the "half-wave plate trick", cancelling out birefringence to achieve a triply resonant cavity, spectrally narrowing our photons and simplifying the stabilisation scheme. The exceptional linewidth combined with the mode-locked nature of the source allows us to observe HOM dip revivals between photons delayed by more than 100 meters (1/3 of a microsecond), equating to the 84th revival [2], see Fig. 1 . Additionally, the source creates two-photon NOON states, deterministically selectable via their timing information, which show first-order interference with sub-femtosecond precision.
The source can serve as a novel metrological tool experiencing phase-sensitive NOON-state superresolution, allowing enhanced precision and the establishment of optical perimeters on a sub-wavelength scale in a quantum secure way: the HOM will vanish if either photon is altered. Furthermore, the photons can naturally be exploited in quantum networks based on time resolved measurements [3] and the entangled frequency combs emitted by the source are a promising resource for frequency-multiplexed quantum information processing [4] . 
